Organic farming, which is growing in popularity, has been proposed as a sustainable alternative to conventional farming practices. However, it is not known how organic farming systems affect soil erosion risk and sediment-bound nutrient transport. Our objectives were to compare soil erosion risk and sediment bound nutrient transport potential for grainbased conventional and organic cropping systems by. determining selected soil physical properties and distributions of carbon (C), nitrogen (N), and phosphorus (P) in soil aggregates of the 0-5 cm depth of a Christiana-Matapeake-Keyport soil association. We measured soil bulk density, aggregate stability, aggregate size distributions, and total C, N, and P associated with five soil aggregate size classes in no-till (NT) and chisel till (CT) systems and in an organic system (ORG). No-till soils had lesser bulk density and greater aggregate stability than did CT and ORG soils. Carbon, N, and P concentrations were greater in large (>2.00 mm) and small macroaggregates (0.21 to 2.00 mm) than in microaggregates (<0.21 mm) regardless of cropping system. When nutrient concentreitions were combined with aggregate distribution data, the quantity of aggregate associated nutrients was greatest in microaggregates in ORG and CT soils but greatest in macroaggregates in NT soils. These results indicate an increased risk of sediment associated nutrient transport from ORG and CT soils compared with NT soils, since microaggregates in these soils are preferentially lost through sediment transport. The NT cropping system promoted macroaggregate formation and reduced the risk of particulate nutrient transport in this warm, humid region soil. (Soil Science 2005;170:822-831) 
off-farm water quality impacts (Boesch et al., 2001) . Sediment delivery from erosion is one of three major mechanisms by which agricultural sources contribute to water quality problems (Boesch et al., 2001) . Eroded sediments can carry sorbed nutrients to surface water bodies that can subsequently desorb and impair water quality (Uusitalo et al., 2001; Zhang et al., 2003) . Excess N, P, and organic matter in surface water bodies causes eutrophication and subsequent depletion of oxygen (Boesch et al., 2001 ). The resulting anoxic or hypoxic conditions can impair aquatic habitat and adversely affect aquatic organisms (Boesch et al., 2001) . Additionally, nutrients eroded from farm fields are no longer available to the crops and pose a direct economic loss to the farmer. 
AGGREGATE ASSOCIATED C, N, AND .P
Agricultural management influences aggregate size distributions. On temperate region soils, NT practices have been shown to increase the water stable aggregate fraction and maintain aggregates of a larger size than in conventionally tilled soils (Beare et al., 1994b; Six et al., 2000) . No-till practices allow continued aggregation over a long period of time, whereas conventional tillage disrupts the aggregation process regularly. Using cover crops (Sainju et al., 2003) and animal manures (Mikha and Rice, 2004) , two common practices in organic farming, have also been shown to increase soil C and improve soil aggregation.
Agricultural management can also influence nutrient concentrations in different aggregate size classes. Various researchers have found that nutrient concentrations are greater in macroaggregates than in microaggregates in soils from temperate climates Elliott, 1986; Jastrow et al., 1996) , whereas others have found greater nutrient concentrations in microaggregates than in macroaggregates (Elliott et al., 1991; Jastrow et al., 1996; Linquist et al., 1997; Wan and EI-Swaify, 1998) . These discrepancies can be explained, in part, by differences in land use and management. Jastrow et al. (1996) found that macroaggregates were enriched in soil organic C (SOC) in pasture soils, but microaggregates were enriched in SOC in continuous corn soils of the same soil type (Mollisol) and series. found that large aggregates (>2.0 mm) contained more extractable and total P than smaller ones (<1.0 mm) when manure was applied, but when inorganic P was applied, no differences were observed. They concluded that P was preferentially absorbed by large aggregates when liquid poultry manure slurry was applied. Mikha and Rice (2004) found that tillage and nutrient source greatly affected aggregate associated total "C arid N: macroaggregates were enriched in "C and N under no-till and/or manure application compared with under chisel tillage and/or no manure application.
Although considerable research has been conducted on soil structure and soil erosion in no-till and chisel till cropping systems, there are few studies on the risk of soil and nutrient loss in organic farming systems. While organic fanning is often assumed to increase soil erosion compared with conventional tilled systems due to the increased amount of tillage often required for weed control (Pacini et al., 2004) , organic systems also usually involve relatively greater organic matter inputs as plant and animal manures, which have been shown to increase soil structural stability (Mikha and Rice, 2004; Sainju et al., 2003; Tisdall and Oades, 1979; Whalen et al., 2003) . The net effect of increased tillage and increased organic matter inputs in organic systems remains unknown. Since organic fanning is growing in popularity in many areas of the United States and Europe, it is important to determine the effect organic systems have on soil and nutrient erosion. Two studies that have compared soil erosion in organic and conventional farming systems suggest that organic wheat systems that include cover crops (Reganold et al., 1987) and complex organic rotations that include perennial crops (Siegrist et al., 1998) have lower soil erosion than conventional systems. Organic farming systems, due to increased organic matter inputs, have also been shown to have greater soil organic matter content and/or water stable aggregation-properties positively correlated with reduced soil erosion (Guerra, 1994; Lado et al., 2004 )--compared with tilled, conventional systems (Drinkwater et al., 1998; Miider et al., 2002; Reganold et al., 1987; Robertson et al., 2000; Siegrist et al., 1998) . All of these studies were conducted on Alfisols or Mollisols in cooler regions and only one study includes a comparison between an organic system and a no-till system (Robertson et al., 2000) . There are no studies comparing organic and conventional cropping systems on more fragile soils in warm, humid climates.
A better understanding of the effects of different cropping systems on soil physical properties and nutrient distributions in Ultisols will enable a more realistic evaluation of erosion potential and environmental sustainability of grain-based organic and conventional cropping systems on these soils. Surface soil is selectively eroded from agricultural lands, with smaller particles and aggregates eroding preferentially (Foster et al., 1985) . The potential for water quality problems associated with sediment delivery can be estimated by measuring the amount of soil nutrients associated with various particle and aggregate size classes in surface soils (Elliott et al., 1991) . The objectives of this study were to determine the effects of no-till (NT), chisel till (CT) and organic (ORG) cropping systems on Ultisols on (i) aggregate stability and size distribution and (ii) the distribution of C, N, and P among different aggregate size classes. We hypothesized that (i) NT will have a greater
proportion of large and small macroaggregates than CT and ORG due to lack of tillage in NT, and ORG will have a greater proportion of large and small macroaggregates than CT due to greater organic matter inputs in ORG than in CT; and (ii) for these same reasons, the stability of aggregates will also be in the order NT>ORG>CT. Thus, we hypothesize that the potential for nutrient loss by erosion will be greatest in CT, least in NT and intermediate in ORG.
MATERIALS AND METHODS

Study Site
The 16-ha study site is at the western edge of the Atlantic coastal plain near Beltsville, Maryland. The dominant soil types are Christiana (fine, kaolinitic, mesic Typic Paleudults), Matapeake (fine-silty, mixed, semiactive, mesic Typic Hapludults), and Keyport (fine, mixed, semiactive, mesic, Aquic Hapludults). Slopes across the site vary from 0 to 8%. From 1985 to 1995, the entire 16 ha site was managed as one field under permanent no-till management. From 1985 to 1992, the field was planted to alfalfa (Medicago sativa L.) and dairy manure was applied regularly. From 1993 to 1995, the field was planted to corn (Zea mays L.). The study site receives an average of 1110 mm of precipitation annually, distributed evenly through the year.
Cropping Systems and Cultural Practices
In 1996, the Beltsville Farming Systems Project (FSP), a long-term study of cropping systems was established at the site (www.ba. ars.usda.gov/sasl/research/fsp.html; verified December 10, 2004). The FSP consists of five cropping systems arranged in four randomized blocks. We report on data collected from the corn phase of the rotation for three of the cropping systems: 1) a CT-and' 2) an NTbased 3-year corn-soybean [Glycine max (L.) Merr.]-wheat (Triticum aestiwma L.)/soybean rotation, and 3) a 3-year ORG corn-soybeanwheat/hairy vetch (Vicia villosa Roth.) rotation (Table 1) .
The NT treatment had not been tilled for at least 18 years before soil sampling. The CT treatment was chisel-tilled (-15 cm depth), disked with a tandem disk, and field cultivated before planting for both corn and soybean. In preparation for winter wheat, CT was field cultivated before planting. The ORG treatment was moldboard plowed and disked before planting corn and soybean and disked before planting wheat. The ORG treatment was also rotary hoed 5 and 10 days after planting and cultivated 3 and 4 weeks after planting for both corn and soybean.
The CT and NT treatments were fertilized with mineral fertilizers in accordance with University of Maryland soil testing recommendations for both corn and wheat. Typical N fertilizer application rates were 168 kg ha-1 starter fertilizer (10-20-10) applied at planting, and sidedress urea ammonium nitrate at -150 kg N ha-1 applied approximately 1 month after emergence for CT and NT corn. Urea ammonium nitrate (45 kg N ha 1) was applied to CT and NT wheat in the spring. Just before planting wheat in the ORG treatment, approximately 5.1 Mg ha-1 (dry weight) of poultry (chicken, Gallus gallus domesticus) litter was incorporated into the soil by disking. Corn in ORG was supplied with N from the vetch cover crop, which was incorporated by moldboard plowing. Potassium (form approved for application in organic systems) was also applied to ORG in accordance with soil test results.
Weeds were controlled in each of the cropping systems using practices common to the region and system. Chemical herbicides were applied to NT and CT corn, soybean, and wheat according to University of Maryland weed management recommendations. Weed control for ORG was accomplished by primary tillage, rotary hoeing, and cultivating. 
Soil Sampling
Soil samples were collected before corn harvest in September 2003 from the four replicate field plots of each cropping system. Bulk soil used for aggregate analyses was collected from the 0 to 5 cm depth of nonwheel traffic interrows by compositing four, shallow excavations (0.2 by 0.1 in by 0.05 m deep) from each plot.
Soil Physical Properties
Soil bulk density (BD) samples of the 0 to 5 cm surface layer were taken from nonwheel traffic interrows using a 10 cm diameter coring device according to the procedure of Arshad et al. (1996) . Bulk density measurements were used both as an indicator of soil physical properties and to convert soil C, N, and P data to a volume basis (Arshad et al., 1996) . Water aggregate stability (AS) of each sample was determined by sieving 1-to 2-num aggregates in a nest of sieves for 10 minutes in deionized water with a 4-cm stroke length at a rate of 35 cycles rrin-1 (Kemper and Roseneau, 1986) . Sieve sizes of 1.00 and 0.21 mm were used and the AS of 1-to 2-mm aggregates was calculated using the mean weight diameter (MWD) of aggregates collected from each treatment as
where i is the ith size class (1.00-2.00, 0.21-1.00, or 0-0.21 mm) and X is the mean diameter of each size class (based on the mean intersieve size). Water stable aggregate (WSA) is the sand-free, water-stable aggregate mass.
Aggregate Size Distribution and Separation
Soil material collected from the field was presieved through a 12-mm sieve. This soil material was then gently sieved through a 6-rnm sieve. Soil material passing the 6-mm sieve was air-dried, placed in polyethylene containers, and stored at 4 'C until processed.
The <6 mm, air-dry soil (30 g) was wet sieved into the following aggregate size classes: 2.00 to 6.0 (large macroaggregates), 0.50 to 2.00, 0.21 to 0.50 (small macroaggregates), 0.053 to 0.21 (microaggregates), and <0.053 mm (silt and clay sized microaggregates and primary silt and clay particles). To separate the <0.053 mm soil from the water, the soil suspension was centrifuged at 4 6 50g for 10 minutes (IEC PR-7000M, Thermo International Equipment Company, Needham Heights, Massachusetts). The soil material in each size class was then oven-dried at 65 'C for 24 hours. Aggregate size distributions were calculated from the mass collected in each aggregate size class from two replicate wet sieving iterations per sample.
Aggregate.C, N, and P Analyses
Five-gram subsamples of aggregates were ground to pass a 0.15-mm sieve, using a SampleTek Model 200 Vial Rotator (Mavco Industries, Inc., Lincoln, Nebraska). Total C and N were analyzed by dry combustion using a Costech ECS 4010 elemental analyzer (Costech Analytical, Valencia, California); each sample was analyzed in duplicate. Total P analysis of soil samples was performed in triplicate using a modified potassium persulfate digestion procedure (Dao, 2004) . Total P in the digestate was determined by using a segmented flow, semiautomatic ion analyzer (Bran+Luebbe Inc., Buffalo Grove, Illinois), according to the phosphomolybdate-ascorbic acid procedure (American Public Health Association, 1998). Whole soil samples (before wet sieving) were also analyzed for total C, N, and P according to the above procedures. The relative risk of nutrient transport among cropping systems was evaluated by multiplying the aggregate size distribution data with the nutrient distribution data to arrive at the proportion of each nutrient associated with each aggregate size class, based on the whole soil mass (Elliott et al., 1991) .
Soil Erosion Predictions
Applications of the Water Erosion Prediction Project (WEPP) model (Flanagan and Nearing, 1995) were made for the site. The CLIGEN (Nicks et al., 1995) weather generator version 4.3 was used to create a 100-year climate input file for WEPP using parameters for Washington, D.C. Soil inputs for the Matapeake silt loam soil were obtained from the default WEPP databases. A 60-m-long hillslope profile with a uniform 5% slope gradient was used as the slope input to the model. Detailed cropping/management rotations were created for typical CT, NT, and ORG management practices for cornsoybean-wheat/soybean rotations (including rye cover crops after corn in all systems). The 1.53a 0.40b 0.31b *TC, total soil C; TN, total soil N; TP, total soil P; BID, bulk density; AS, aggregate stabilitv; MWb, mean weight diameter. tNT, no-oill; CT, chisel till; ORG, organic.
'Means followed by the same letter within a column are not significantly different at the P < 0.05 significance level.
runoff, soil loss, sediment yield, and sediment particle size distributions were recorded.
Data Analyses
The effects of cropping system on aggregate stability and size distribution, bulk density, and whole soil total C, N, and P were analyzed by ANOVA in a randomized complete block design. The general linear model (Proc GLM) was used to conduct analyses of variance to determine cropping system and block effects (SAS, 1999); mean separations were computed using Duncan's multiple range test. Before data analysis, aggregate size distributions and nutrient proportions were subjected to an arc sine square-root transformation since values were constrained between zero and 1 (Steel et al., 1997) ; nontransformed means are presented. Results were considered significantly different at the P < 0.05 level.
RESULTS
Whole Soil Physical Properties and NTntrient Concentrations
The NT soil had lesser BD and greater AS than did CT and ORG soils (Table 2 ). In the NT cropping system, large and small macroaggregates (>0.21 mm) dominated the distribution, whereas in the CT and ORG systems, large and small macroaggregates represented only a third of the total aggregates (Table 2) . Aggregate stability increased as soil C increased (r 2 = 0.81). The aggregate size distributions for CT and ORG soils were similar to each other but were different from those for the NT soil (Table 3 ). The greatest proportion of aggregates was found in the 0.053 to 0.21 mm aggregate size class in CT and ORG soils, whereas aggregates were evenly distributed among the 0.50 to 2.00, 0.21 to 0.50, and 0.053 to 0.21 mm size classes in NT soil. Whole soil C and N concentrations in these cropping systems were in the order NT>CT = ORG (Table 2) . Total P was similar for NT, CT, and ORG soils (Table 2) .
Nutrient Concentrations in Aggregate Size Classes
Total C, N, and P concentrations were not distributed equally among aggregate size classes. Total C, N, and P concentrations were greatest in the 0.50 to 2.00 mm size class and least in the <0.053 mm size class across all cropping systems (Table 4) . Generally, in each of the cropping systems, the >2.00 and 0.21 to 0.50 mm aggregates had similar C, N, and P concentrations and these were the second greatest after the 0.50 to 2.00 mm aggregates.
To take into account the proportion of aggregates in any given size class, C, N, and P concentrations in each aggregate size class were expressed on a whole soil basis. Results show that C, N, and P were generally greatest in the 0.50 to 2.00 and 0.21 to 0.50 mm size classes for NT (Table 5) . However, for CT and ORG, C, N, and P were concentrated in the 0.053 to 0.21 nmn size class; often twice as much C, N, and P were in this size class than in any other size class. *TC, total soil C: TN, total soil N; TP, total soil P.
tNT, no-till; CT, chisel till; ORG, organic. TMeans followed by the same letter within a column are not significantly different at the P < 0.05 significance level.
The proportion of C, N, and P in macroaggregates on a whole soil basis was compared among cropping systems. No-till had 171 and 184% of the C content of CT and ORG, 173 and 192% of the N content of CT and ORG, and 169 and 189% of the P content of CT and ORG in macroaggregates expressed on a whole soil mass basis (Table 5) .
WEPP Simulations
The WEPP model predicted the greatest runoff and soil loss from the CT system and the least from NT (Table 6 ). The ORG system had similar predicted runoff as the NT but much greater soil loss (about 5 times that of NT and two thirds of that predicted from the CT system). The model-predicted average annual micro-sediment (primary clay, primary silt, and small aggregates) fractions exiting the hillslope profile were almost identical for the three systems at about 65%; predicted average annual macro-sediment (large aggregates and primary sand) fractions therefore were about 35% for each cropping system. The micro-sediment was predicted to be easily transported under any of the management systems for the slope condition used (5%).
DISCUSSION
The soil physical properties among cropping systems studied were affected mainly by tillage. Chisel till and ORG soils were similar to each other for each of the soil physical properties measured. It appears that tillage overrides much of the potentially beneficial soil physical property enhancement that might be expected from the addition of organic amendments in the ORG system compared with the-CT system in these soil types in the mid-Atlantic region. Tillage operations in CT and ORG bury the crop residues, allowing them to decompose more rapidly and dispersing any C and N accumulating benefits over a greater depth of soil than if those residues were left on the surface BLE 5
Proportion of C, N, and P associated with soil aggregates on a whole soil basis in NT, CT, and ORG 0.35B *C/Co is the C concentration in a given aggregate size class multiplied by the proportion of that aggregate size class in whole soil divided by whole soil C concentration; N/No and P/Po were calculated similarly. tMeans followed by the same lower case letter within a column are not significantly different at the P < 0.05 significance level.
"*Macro indicates macroaggregates (>0.21 mm).
WMeans for Macro followed by the same tipper case letter within a row and element are not significantly different at the P < 0.05 significance level. of the soil. Other studies comparing organic and conventional agricultural management have shown an increase in water stable aggregation with organic farming management (Mider et al., 2002; Siegrist et al., 1998) . In those studies, however, dairy manure was applied annually and the crop rotation, whose length was more than twice as long as in our rotations, included three years of a grass and clover mix. The ORG treatment at the FSP is a 3-year rotation with poultry litter being applied once in the 3-year rotation. The frequency of mechanical disturbance (e.g., primary tillage and cultivation) in ORG enhances carbon mineralization and efflux (Dao, 1998; Reicosky and Lindstrom, 1993) and probably negates the benefits of the additional C input. At the FSP, we have found greater CO 2 efflux in ORG than CT after spring tillage operations during the corn phase of the rotation (unpublished data).
GIEEN, ET AL.
Soils under NT management had significantly greater AS and a greater proportion of macroaggregates than those under tillage (CT and ORG), as others have also found (Carter, 1992; Hussain et al., 1998) . Tillage reduced the proportion of macroaggregates regardless of nutrient source (mineral fertilizer or manure). This reduction could be due to any combination of three mechanisms: physical disruption of the aggregates, increased oxidation of organic matter, and effects of drying and wetting in the tilled systems (Beare et al., 1994a; Six et al., 2004) . The increased C inputs of the ORG system may have helped maintain a similar AS as the CT system even though the ORG system receives more intensive tillage than the CT system.
Soil organic C has been shown to play a major role in soil aggregation and stability in temperate soils (Franzleubbers et al., 2000; Tisdall and Oades, 1982) . This is also the case with the FSP cropping systems where we found a strong relationship between total soil C and aggregate stability (r 2 = 0.81, P < 0.001). The NT cropping system had the greatest soil C concentrations and the greatest AS, soil parameters that are correlated with reduced soil erosion and reduced sediment and nutrient losses (Alberts and Moldenhauer, 1981) . Increasing soil organic C, in addition to enhancing beneficial soil physical properties, improves water holding capacity and nutrient cycling, increases biological activity (Fenton et al., 1999) , and may aid in the mitigation of elevated atmospheric CO, levels through C sequestration (Robertson et al., 2000) . We should expect the ORG system to increase in AS only if soil C content increases. Other organic cropping systems in the United States and Europe have shown an accumulation of organic C relative to mineral fertilizer based conventionally tilled systems. In Pennsylvania, two organic systems (beef manure + legume, and legume only as N source) accumulated soil C over a 15-year period in the surface soil (Drinkwater et al., 1998) . In Michigan, winter cover crops were the only source of additional C for organic systems that accumulated soil C in the surface horizon over a 9-year period (Robertson et al., 2000) . However, in Switzerland, Miider et al., (2002) found only a slight increase in organic C in an organic cropping system compared with a mineral fertilizer system. In these studies, primary tillage was the same for both organic and conventional systems. In the present study, the ORG system had more intensive tillage than did the CT system, but C inputs (poultry litter and hairy vetch cover crop) were greater. These additional forms of low C:N ratio organic matter may have oxidized quickly under the warmer, more humid climate of Maryland, compared with those in Michigan, Pennsylvania, and Switzerland.
Total P typically accumulates at the surface of NT soils due to lack of redistribution from tillage. The lack of differences in total soil P among cropping systems in the 0-to 5-cm depth is likely due to the relatively high P 828 SOIL SCIENCE AGGREGATE ASSOCIATED C, N, AND P content of these soils. Soil test P (Mehlich 1) in the Ap horizon of all plots in 1996 was -200 kg ha-1, indicating similarly high total P levels in all plots. Additionally, relatively low levels of P were added to the plots since the trial began in 1996. The NT and CT systems received P in starter fertilizer only (<10 kg ha-1 y 1) . The application rate of P in poultry litter in the ORG system was -75 kg ha-1, applied once every 3 years. Additional rotation cycles are needed to determine'if the ORG system soils will accumulate more total P than the CT and NT systems in the 'long term.
Few studies to date have examined nutrient distributions in organic farming systems and very few studies include the distribution of soil P among aggregates Linquist et al., 1997) . Our data show an accumulation of soil C, N, and P in macroaggregates, which coincides with findings of other researchers for conventional cropping systems in temperate regions Elliott, 1986; Jastrow et al., 1996; Mikha and Rice, 2004; Six et al., 2000) and laboratory studies . Although management affected the C, N, and P concentrations in specific aggregate size classes, the C, N, and. P distribution patterns were the same across management systems, with large and small macroaggregates having greater concentrations than microaggregates. These results show the importance of stable macroaggregates in nutrient retention.
Although the C, N, and P concentrations among aggregate size classes indicate how these elements are distributed among aggregate size classes, they do not reflect the risk of nutrient transport from these cropping systems. Expressing C, N, and P on a mass basis does provide this type of assessment. A comparison of the C, N, and P content of the microaggregates among the cropping systems showed the NT soil to have the least proportion of nutrients in the microaggregate sizes (0.30 to 0.34), whereas the CT and ORG soils had approximately twice this proportion of C, N, and P in microaggregates on a whole soil basis (Table 5) . Since CT and ORG had a greater proportion of C, N, and P in microaggregates than did NT, CT, and ORG would be expected to have greater nutrient losses in an erosion event than would NT.
From the WEPP simulations, we found that microaggregates were more prevalent than macroaggregates in the eroded sediments for all cropping systems (Table 6 ). Since CT and ORG soils contained a significantly greater proportion of microaggregates than did NT soils, there could be a greater risk of nutrient transport and loss from the CT and ORG soils compared with the NT soil, even though the nutrient concentration distributions among aggregate size classes were similar in all three soils. Additionally, WEPP simulations indicated soil loss from CT and ORG to be 7.5 and 5 times the soil loss from NT, resulting in nutrient loss from nutrients adsorbed to soil particles. Future modeling studies may need to use inputs of actual field measured in situ soil particle size distributions, which could allow better evaluation of predicted sediment size classes exiting a hillslope profile.
Although cropping system did not affect C, N, and P concentration distribution patterns, cropping system did affect the proportion of nutrients associated with different sized aggregates by effecting a change in the aggregate size distribution (Table 3 ). This change in aggregate size distribution can have a profound influence on nutrient transport risk.
Our data suggest that CT and ORG soils are at a greater risk of losing nutrients through the process of sediment transport than are NT soils. Although organic farming practices provided little in the way of soil structural enhancements that would reduce the risk of aggregate associated nutrient transport compared with CT, the ORG system maintains ground cover during a greater proportion. of the rotation cycle than does CT (Table 1) , which would reduce its overall erosion susceptibility compared with the CT system (Table 6 ).
CONCLUSIONS
Transported sediment from agricultural fields can be a source of C, N, and P in the environment. Even though large and small macroaggregates contained greater concentrations of C, N, and P than did nmicroaggregates in this study, C, N, and P concentrations in microaggregates could play a major role in nutrient loss due to ease of microaggregate transport. Although NT soil has greater C, N, and P-concentrations in the top 5 cm than do CT and ORG soils, nutrient transport from NT soils is expected to be less than from CT and ORG soils, since there is a lesser proportion of microaggregates in NT than in CT and ORG soils. Cropping systems that promote macroaggregation, such as NT, are more likely to retain C, N, and P on the field, enabling greater VOL. 170 -No. 10 829 nutrient cycling and less environmental contamination than cropping systems with less macroaggregation. WEPP simulations predicted that sediment loss from NT would be 16% of that from CT. There were very few differences in soil physical properties and nutrient distributions between CT and ORG systems. However, WEPP simulations indicated sediment losses from ORG to be 66% of that from CT. Development of a no-till or reduced till, organic cropping system may be beneficial. Additional research is necessary to determine if combining organic farming management with no-till reduces erosion risk compared with organic cropping alone while maintaining adequate yields.
